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.  .;uc*ry  nvudios,  it  .eppor.rcd  thet  antibody  .production’ yap-  ; 

"’*'•' *‘~  •’■  :  s»itit;en  *&s  acroeolircd  .to  tho  experimental  .inimala  ifdf- 

.  ,  . .  .  {  ■  .-Ml  .M  M  ,,., 

'!l,'»  r:<J  Cv  ~  '■■-M)  r-riod  oi  m(?2  gas  exposure.  .  It  was  also  -found  that 
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' -:  •  -nuttising  antibody  cgrinst  house  dust  antigen  .appeared  to  be  ’  j( 
••'  •i>*  *itw.  omens  tho  human  subjects  with  chronic  respirator^ diseases 

tH‘  iU0’tiT!«  habit. Present'  studios  trero  carried  out  to'bxtend  the'1  r  • 
pr-'l  tuinwy  studies  to  confira  it  and  to  investigate  tho  influence  -  of  air : 
polluting  chaticai  gasoo  upon  immunolegioar  processes  in  animals.  “  : 


materials  '  ' MM/- 

Animals  ;  .  \  : 

-  _  :  .  ,  '  j'V- 

I'alo  guinea  pig3  weighing  400  to  500  go,  male  albino  rabbits  weighing 


V  V’i ' 
-  ’  '  v- 


3,r/v'0  to  4,000  ga,  and  adult  white  Leghorn  hen  were  used  in  this  studies. 
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Antigen  ; 


Bovina  uoran  eiburjino  ( B3A)  (Armour  Co.)  and  five  time',  orystalized 
©£S  al humifies  (EA)  (Kutritien&l  Biochemical  Co.)  were  used  for  immunization. 


Lr.ooouro  t*o?ss  : 


A*.)  shown  in  Pi 


in  Fig,  1 ,  two  funs  wors  installed  in  exposure  box  securring  ::0  . .. 

':vV'.  '.ftM  ;0 

uniform  distribution  of  chemical  gases 'and  aerosolized  antigens.  Ab-V  M/ApJtjWY 
sorbing  tuba  contained  gloss  fiber  which  had  been  immersed  to  satulated 
sodium  hydrooryde  solution  and  dried.  This  tube  was  connected  between -Hr 
box  and  outlet  in  an  atteraption  to  absorb  SOg  as  much  as  possible.  Sulfa  •  ^ 
dioxide  bomb  was  purchased  and  concentration  of  SCXj  gas  in  exposure  box  tasl 
adjusted,  controlling  SOg  snd  outlet  flow.  Concentration  of  SOp  gas  was—. 

■  t . .bv'-vtf 

raeasiu'cd  by  sensitive  detecting  tuba  available  at  Takachiho  Co.  (Tohyo)^ 


-i~ 


AM:  is 
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lurtnization  procedure  : 

inca  pigs  and  rabbity  were  exposed  to  250  to  400  p.p.ra.  of  SOo  in 
exposure  box  for  30  minutes.  Pollening  this,  1  £  of  ESA  cr  BA  was  aero¬ 
solized  for  JO  sznutss  frea  both  aids  of  iuret  inw-^xposure  box,  v;hcro 
SO2  prsaxposed  "exporxreTVCal  onlnaiw—snd"  oorrcror~ani’aais  were  wisoot»*  tcr-'  ~ ■ 
gether.  This  was  repeated  for  seven  tines  every  other  day.  Too  vrenhc 
after  last  exposure,  bleed  ties  drawn  fron  each  aninals  and  scrim  me 
frozen  until  uss. 

Two  groups  of  rabbits,  consisting  oi  four  aninals  in  each  tts re  exposed 
to  SOj  in  an  identical  scanner  ns  stp.ted/i  rerviously.  One  group  of  cniaalo 
received  5  Eg  of  33A  intramuscularly  with  Freund’s  adjuvant  snd  another  • 

5  ng  of  ESA  subcutaneously  immediately  after  1st,  4th  end  7th  exposure. 
Blood  vz3  drawn  two  veofcs  after  the  l»3i  injection.  Control  tro  groups 
were  iaaunized  with  PSA  in  an  identical  r.  oncer  but  without  prooxposurc  to 
SO2.  This  study  was  dene  to  see  whether  SO2  exposure  itcolf  could  promote 
syo tonic  or  local  antibody  production  chairing  adjuvant  effect. 

*•  •  .  •  .  "!  rr 

Antibody  production  s 

Titer  of  antibody  produced  ms  measured  by  tannic  acid  troated  red 

2}  3) 

cell  hen  agglutination  test  and  pesnivs  cutaneous  anaphylaxis  (FCA).  Or.o 

guinea  pig  ms  tested  with  two  sera  in  PCA  :  one  is  froa  the  experinemtal 

animal  ml  the  other  froa  control  for  coaparison. 

Serial  two  fold  dilution  froa  1  *  10  was  enployed  in  hen  agglutination 

test  end  serial  three  fold  dilution  in  passive  cutaneous  anaphylaxis. 

%  *  ‘  . 
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Histological  studies  : 


wtro  sacrificed  after  Z02  exposure  and  sent  for  histolo- 


•  i-i  .J  i.  iivi  io  *J  « 


Activity  of  cilia  x 

Log-son  nan  wcu  niaoed  on  board  and  one  drop  radioactive  raacroaggla- 
to-tod  mu  an  roriru  elbunino  was  placed  into  lower  part  of  trachea  end  movement 
of  r;;.!  iouetive  r- at  oriel  was  chocked  l)y  ncintigrru.  These  studios  wore  done 


••ith  a.rul  without  Z02  exposure  in  tho  sen©  ban.  Eon  was  particularly  chosen 
because  of  length  of  neck  to  make  comparison  easier.  •" 

UV.  ■'  >: 


Inhalation  of  radioactive  material  i  . 

labelled  human  nsrira  albumino  was  aerosolized  to  rabbits  prooetposad 
to  high  concentration  of  S02  and  rabbits  without  preexposure.  Blood  was 
drum  periodically  to  follow  fato  of  inhaled  notorial. 

r  '  ■  '  ■ 

RESULTS 

Antibody  production  : 

t 

As  ohor.-n  in  Table  1  and  2,  titer  of  antibody  was  higher  in  S02  pre- 
expjscd  animals  coasured  by  bsmegglutination  test  and  PCA,  when  inramnized 
with  aerosolized  antigen. 

Whoa  antigen  was  given  intramuscularly  with  Freund's  adjuvant  or 
subcutaneously,  thoro  appeared  no  significant  difference  of  antibody  titer  K!:> 
in  comparison  between  S02  preozpoced  group  and  control,  although  statistic  ; 
analysis  appeared  not  to  bo  foaniblo,  because  of  variation  of  titer  end 
small  nunbor  cf  aninalo  (Table  3). 


Iliutolordoal  studies  t 


Infiltration  of  leucocytes,  hemorrhage,  edema,  atelectatic  changes, 
increased  exorate  in  bronchi  etc.  vara  major  changes  in  acute  exposure  of 
COg* 


Activity  of  cilia  * 

Voveaenu  of  radioactive  satcrld  duo  to  ciliary  activity  was  Measured 
by  aointilation  counter  using  hen.  Bee  anna  of  coughing,  it  was  sometimes 
difficult  to  ascertain  the  speed  of  roveaent,  In  addition,  because  of 
^b.  insignificant  number  of  subjects  and  preliminary  stage  of  the  study  at  the 

4}f 

present  time,  definite  statement  could  not  be  made  at  this  time,  but  some 
delay  of  movement  was  seen  in  S02  preexposed  hen. 


Inhalation  of  radioactive  material  t 

It  the  present  stage  of  studies,  so  definite  statement  cannot  be  made 
as  only  preliminary  studies  were  done  so  far* 


DJSC3S3I0I 

S02  is  thought  to  b*  one  of  the  most  important  air  polluting  gases  at 
the  present  time.  From  the  investigation  presented  here,  it  became  dear 
that  antibody  production  is  aceelarated  when  animals  are  immunised  through 
air  way  following  exposure  to  S02  .  S02  inhalation  itself  does  not  appear 

to  stimulate  iamuno logically  competent  cells  as  shown  in  Table  3,  but  S02 
inhalation  produce  damagement  of  air  way  tract.  This  probably  cause  per¬ 
meability  of  air  way  since  any  kind  of  inflammatory  changes  increases  per¬ 
meability*  Activity  of  cilia  decreases  when  SOg  is  inhaled.  According  to 
Sender  and  Battista4^,  ciliary  activity  is  markedly  reduced  when  exposed 
to  902.  This  confirmed  our  preliminary  findings.  Consequently,  inhaled 


e»4» 


antigen  would  s toy  longer  period  in  air  way  tract  since  ciliary  activity  io 
reduced.  In  addition,  permeability  of  air  way  tract  membrane  is  increased. 
Therefore,  inhaled  antigen  has  more  chance  to  touch  with  iramunologically 
competent  cells  in  body  through  the  circulation.  This  is  thought  to  be  the 
main  cause  of  acceleration  of  antibody  production  when  war.  preexposed, 
although  thin  was  not  proved  definitely  at  this  stage. 

Currently  it  was  found  that  the  incidence*  of  positive  akin  test  to 
house  dust  was  higher  among  the  smokers  and  among  tho  subjects  with  chronic 
respiratory  diseases^.  This  fact  can  bo  explained  with  tho  identical 
mechanism. 

In  human  daily  life,  high  concentration  of  SO2  such  no  used  in  this 
study  is  seldom  encountered,  but  chronic  exposure  of  low  concentration  of 
£02  could  produce  an  identical  changes  in  respiratory  tract.  Anyhow,  tho 
findings  In  this  study  is  certainly  important,  taking  present  air  polluting 
problem  into  consideration. 

To  know  tho  mechanism,  more  studies  are  needed.  For  instance,  activity 
of  alveolar  macrophage,  fate  of  inhatod  antigen,  etc.  should  bo  investigated 
further. 


CONCLUSION  AND  StJYHARY 

Antiboty  production  was  accelerated  when  animals  were  preexposod  to 
SO^  and  aerosolized  with  antigen.  Because  of  premature  investigation  at 
tho  present  stage,  the  mechanism  could  not  ba  clarified  definitely  but 
froa  tho  available  investigative  results,  it  was  moot  likely  duo  to  :  1) 
increased  permeability  of  eir  way  tract  membrane,  and  2)  decreased  activity 
of  cilia  which  cause  accumulation  of  antigen  in  longer  period  when  SOg  was 
preexposod. 


REFERENCES 


1)  Vjyannto;  T. ,  At  si.  Mr  pollution  r*»d  allersy.  Adv..,Re«.  Pul. 
Dio.  37*29,  19o4. 

.  2)  Boyden,  S.  /.  The  absorption  of  proteins  on  erythrocytes  treated 
tuth  t  formic  acid  and  subsequent  hen  agglutination  by  antiprotein 

sera.  J.  Exp.  Ved.  93*107,  1951* 

3)  Ovary,  Z.  Quantitative  studies  in  passive  cutaneous  anaphylaxis 
of  tho  guinea  pig.  Int»  Arch.  Allergy.  5*162,  1952. 

4)  Kensler,  C.  J..  and  Battista,  S.  P.  Chemical  and  physical  factors 
affecting  manunolian  ciliary  activity.  Am.  Rev.  Reap.  Dia.  91*93,  1965 


f  •  l. 

■  :  ’ 


Table  1.  Antibody  titer  in  rabbits 


e 


Pretreatment 

< 

No.  of 
animal  s 

j  Antigen 

Hemagglutination 
titor  (reciprocal)  j 

PC  A 

(reciprocal) 

so2 

8 

j  EA 

1 

1200-5120 
(3?60)  | 

90-2700 

(900) 

None 

6 

!  EA 

320-2560  ! 

10-90 

L  - 

(907) 

(50) 

so2  j 

10 

B3A 

!  j 

640-5120  i 

(2112) 

not  done 

“■  i 
i 

Nono  j 

9 

t 

BSA 

10-5120  j 

(700)  | 

not  done 

No to:  Number  in  (  )  shows  mean  value. 


Table  2.  Antibody  titer  in  guinea  pig 


Protro atment 

►— - 

No.  of 
animals 

Antigen 

Hemagglutination 
titor  (reciprocal) 

PCA 

(reciprocal ) 

so2 

9 

EA 

160-10240 

(1066) 

30-270 

(174) 

Nono 

’ 

11 

EA 

20-10240 

(1205) 

10-90 

(30) 

so2 

9 

BSA 

0-320 

(57) 

not  done 

None 

11 

B3A 

0-80 

(10) 

not  done 

I 

Notes  Number  in  (  )  shows  mean  value. 
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Table  3*  .Antibody  titer  in  rabbit 
r*  a  treatment  I  No.  of  I  Irssuni  ration 


No.  of 
onicals 

I  cauni ration 
rethod 

4 

-  .  ’ . . ,  -  - 

BSA  with 

Freund’s  adjuvant 

4 

BftA  with 

Freund’ a  adjuvant 

4 

BSA  S.C 

4 

BSA  S.C 

Ben agglutination 
titor 

640-10240 

640-20430 

160-640 

160-320 
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Fig.  1.  Exposure  box 
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Antibody  production  was  accelerated  when  animals  were  preexposed  to  SO2  and 
aerosolized  with  antigen.  Because  of  premature  investigation  at  the  present  stage, 
the  mechanism  could  not  be  clarif'.ed  definitely)  but  from  the  available  investigative 
results,  it  was  most  likely  due  to:  (l)  increased  permeability  of  air  way  tract 
membrane,  and  2)  decreased  activity  of  cilia  which  cause  accumulation  of  antigen  in 
longer  period  when  S02  was  preexposed.  (Author) 
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